Quantitative lipidomic insights in the inhibitory response of Pichia stipitis to vanillin, 5-hydroxymethylfurfural, and acetic acid.
To obtain a global view of the dynamic phospholipids in Pichia stipitis during the ethanol fermentation in the presence of three representative inhibitors (vanillin, 5-hydroxymethylfurfural, and acetic acid). Considerable efforts have been expended to elucidate the biochemical mechanisms of inhibitors interaction with phospholipids. In this study, a comparative lipidomic analysis was performed using liquid chromatography-mass/mass spectrometry (LC-MS/MS) on P. stipitis. Partial least squares-discriminate analysis (PLS-DA) was used to deal with the large quantity of data generated using the systematic methods. PLS-DA revealed that phosphatidylinositol (PI) (PI34:1, PI34:2 and PI34:6), phosphatidylserine (PS) (PS34:1 and PS34:2), phosphatidylethanolamine (PE) (PE34:1 and PE34:2), and phosphatidylcholine (PC) (PC34:1, PC34:2, and PC34:3) were the predominant biomarkers. Further analysis of different classes of phospholipids indicated that: (a) the samples from three combined inhibitors condition during the lag phase possessed the lowest PI/PS value 1.4%, (b) alterations in PC/PE ratios with changes in inhibitors were coincident with the changes in xylose utilization rates, and (c) the levels of unsaturated and the relatively long chain phospholipids increased in the inhibitor-plus condition. These findings suggest that regulation of membrane properties with inhibitors might offer a way of self-protection of yeast to inhibitors stress.